esp@cenet - Document Bibliography and Abstract 1/1 ^ — V 



Photomask and method of fabricating the same 

Patent Number: □ US200 1006753 

Publication date: 2001 -07-05 

Inventor(s): INOUE TAKASHI (JP) 
AppliGant(s): 

Requested Patent: JP2001 1 83809 

Application Number: US20000745967 20001222 

Priority Number(s): JP19990368227 19991224 

IPC Classification: G03F9/00; G03C5/00 

EC Classification: G03F1/i4G 

Equivalents: TW455740, T US6562524 



Abstract 



A photomask includes (a) a photomask substrate (31), and (b) a tight-impermeable film (32) formed on 
the photomask substrate (31), the light-impermeable film (32) being patterned into a pattern comprised 
of a first pattern (11) corresponding to a circuit pattern of a semiconductor integrated circuit, and a 
second pattern (14) formed around the first pattern (11) for adjusting a numerical aperture of the first 
pattern (11). For instance, the second pattern (14) is formed around the first pattern (1 1) in an area to 
which a light is not radiated, and has a numerical aperture almost equal to a numerical aperture of the 
first pattern (11) 
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^- ><DJlffl©#MW«I«{{c^S;3 nr^c* c i * 

-«c snr ft -5 c i *!^i-r -SiS^JS 1 «:iai8cD7 * 

[ w^^s 5 ] mn^mmmammm^^ - xom^ i o 

0 0 ^^ - > i 3 n-c ft ^ c i *#ift i r 

±-t?*-5c<t^!|tgit-rSit*«l«:iB*E®:?* hv;^ 
[fi^S 10] 7 * h v;:^ i'S^tcM5l6li>&fi£M-r 

|5Ig§^^• ^ - >(c*fl&-r 9^ f ^ - >^g3fe-r S i <!: 

[ m^m 1 1 ] mimmmnmmm^-< ^ - ycDWt^r' 

-^ib-r, 7^-^f^®SftS2ffltl±©S:it7'-i'4 
ft© ^©^Fi*jfii;£scm-r e »-©^tt 7- D -fe X 

^SrtcS-:J#SJtaS2IBiP^paS^N*5'->«:S3fe-r-SC t 
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[ 1 2 ] BMiB^iapiP^iiasi^< f - 

■^■©«^«*n^ncc^PH1l!i^cia^ns^t^©?^a=Sr^^•^? 
- >mm?& i r s 2 sfe(±©is:it7'- ^^Si^'x- o 
%©i8fi-7'- is»© ^ t *>e. 2 aJw±<DKtf-7'- n ^i^)S, 

10 fB^i^«{cS*>ifii,>^-5f*©i9;itf"-3»*jSJR-r*» 

i-rss*^! 0Kge*g©7* h-7X5'^jg:trffi, 
[«B«©l$*BlftSil8] 

[0 0 0 n 

[0002] 

20 mmiW^\ y* hvxd/». ■mmmsw^m.^m 

»JK) ©>'^•^^->^&Bfi£Lfc-'^- F-7X^fC:;*C^IJ-rSC 
t*s-C#5. *»36i«-'N- F-7Xi'». x-7;I/i;'a>-5'X 

hvx5'©^ag4ft->r(,»-5.„ S/c. /^^-^ 
^^A^M-^fctb'-i-c 5 i^micUJK 5 nfc u 9^ ;u t J: 

30 K:J;»)^|i*ft^CC*Jl»T*dK<!:fto-CI,»S. C©7* 

bifyy ■iimt,cm^^ft>ti^y * Fvx*- (ug^i'ji') 

©>'N-^->3gfi£«:W. 31^E-C{Ja<^:^<!:•©iS^. S-?-tf 

[0 00 3] Sf. 04=&#ML/t:tie3^©L'5^i';UK:-3 
(a) SDfD-D»rSS (b) "C^S. mAiCmtJa^ 
40 2Kcto-C|*lg3n/c^jS*WL, 5^ ;.:7Vn-$->4 1 

>'N-df->4 uc«. ajfeiss 2 3t»5BifScDggpgiJ*ff^fi£-r 

■5C<ttCj:»J. ^it9^y7-©y-FSffit?6!>0^©/c 

»b©vXi'/>*d?->*iJK^Sn-Cl,^S, — U5^i';U 
Si»a54 2tC*iCir«. :y-5X»«5 l«jl3^5 2K: 

J: r> r «i3f^ffl1iSto4ar*i 0 . c ©iSbfeii 5 2 ©lapSB 

^br5^ •;'7'>'^•3'->4 lCDj^JlK:?9ofci^«k^-r>4 
3*5Ji5fi£3n-Ct»S. 

[0 004] U^4'^V4«:fliC»rS3t*?f^»^K:». 
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[0 0 0 5 ] ^x^c. m5^0mvxv^^)i'4<Di'^m:^ 

mcry^mmr^o ms^t. S4^cfct:f-2>D-DKffi(4 

->4 1-C*S„ $/c. ^-^::^>'N"^->4 Hi, 
>'^•^->j^,#gI54 1 ach. ^ ^>c43^gP4 1 b 

[0 00 6 ] a5icij^'r<J:^Cc. :^^^y^O>^m^j:^ 

-ty >^7=^>>'y 33>>ft^ (Mo S i 2) 

[0 00 7] iiyZ^:!^hm^JLm (05 (a) ) 

(a) ) o CCr^iJi<s;^MU^;^ h^ffll^'So 
CK:)t:XS (^5 (b) ) D ^Xc^t?. '^-^fcT'-AJSliiCC 

n-So U5;^:^^f5 3<D^^tf-A;&5BgtJ$n/cgP5>^M 
S^aSa K a 2. aSiU. m^b'- At&^j^W^ ni^j:;!?^ 
o/cSP^^#^MS*iaib 1. b2. b3. b4tr^im 

5 (b) ) o rjii^. mT-e-AffiiiiSJI5tm:ir-<:f> 
[0 0 0 8 ] C^fliXS (05 (c) ) ) ;^cc. 

n/cwi^;^ h5 s^Ji^M^crs^iLr^^^tf^o il^ 

mttcmmr^ctx. MS*SBaK a 2. a3?&5^»?U 
l^*$n. U>^;^hmSPcl. c2. c 3:<;5?fj^$ti 

^^MS4SB^i^#L/. Ui^X h>'^•^->d 1. d2. 
d3. d4*ff$^T€>« 

[0 0 0 9 ] Cx>>^>^X?i (1^5 (d) ) D ^CD 
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1. c2. c 3CCJ:or^taL/ri^/ciS7feJ^5 20— gp 

^mbTl^/cSTtSS 2(Dg|5^t*l^*$ni1-#^>f >4 

r S tH L ri ^/c jg:)tM 5 2 <Z)— g|5:^5|^* 3 n ^ C <fc J: 

CiUiBIX^ (05 ( e ) ) D mm.. hSS^M 
m-r^o US^:^ h5 3^iiJg|^^Ci^c<i:0 ut^x 
^->dl. d2. d3. d4&C<i:orMS3nrc^/c 
10 m^mb2i)mjftm^^^->e I. e2. eS. e4t 

So 

[0010] 

m^CK^X^^XU. ^vy'^^^-l^mUU4 2si<D 

micu^i'}\^mmi^4 2 7&^'^o. \y^^}\^mm^^4 2iiC 
20 «rapgp*na<^:^^^fcl^(Doc*fL/. >'V^•^-'>ItI:^ 

g|$4 1 bCC«. ^ffi|5IS8>'^•^5^-->:;^l5fl^^$n. P^PSBt^^ 
>'C«. Btgp^3&3 3 0%iyT. fJS^D^. ^P*5&57 0 

[0 0 1 1 ] ccojeL'ytji^y'f^^^-iymin.mmct^ 
vv'^^^-y^^^4 1 b t(D^n^(Dmti^^^t. m 
mmtjiu-T'^ >ifnmc^-yxmnm^cu-^fcm^m 

Orfe. ^nm(fCit^Xmyj\^<OJ:-y^>{/\y-hf>^Si^ 

40 i$n^(Dx. Mmmf(fcmctc\yzy:;^h^^^->f)msL 
[0012] ±m(DU^m<Dm^. mnm<omi.>(tc^^ 

Gri^/Co -TJ^Cib-^. x>:;^>y;^X<*:MX';;^>^1vt 
r*>-S^nA (Cr) <h<7)J5J£^cj:?)0 2;&^^^r'2>o 
^<DSJSS;«. 2Cr203+12Cl— 4CrCl-h 

'>:7V^•^^>I^l-^tg|54 1 h(tCi6\.^XO2mtm^0^<^ 

50 i6i^Xtmm'J^tj:<0 2f)^^^'rio 0 2«Ui^XF5 
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2. d3. d4 7&^X':;^>^^n/cC<h(Cj:0^aU/c 

^>:^r'V^•^->ctl^gB4 1 b^Cfil[H•r^S3l&M>'^•^-> 
e4CDi!!iCO^ftfiitC»T'5ilS^^S:05. ^ :7V^•^^>;l 
4 2a ^ig7feK>'^• 3? - > e 3 (DifiO^ltfil 

[0014] 

ssBfi[:65ian $ nr ^^^*«ffl|p|!ScD|g^87^• ^ >K:*f 

[0 0 15] L/c;^^>'or*tHMIIlC0^e3cD:7^ hvx 

tmu ^ j^j: hWiimu^m^^^ ^ - > jo^^^ $ nr 
^o:>9\'m(fC'iQ^fc^ y y'j^^--ymmmm (o coma 

**±tfT. 5^ :^:7V>s^^>ct3:^a5 (4 1 b) iCDggP 

tC. ^•;;:7V>:^^>jli2Mi^ (C) i^':;:7VN-^-^>iti 
*S[5 (4 1b) <b<DgaP^CDi^ffl^iec<bCC<i:«3. Pa 

yy'^^^-X,cm.ti^ctrj:<. [ilK^tf^JC&D/cvx 
[0016] S/c*tHMS2<Dj%?8«. 2|s:ttJlffi|| 1 ©IS 
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[0017] {^fcifi-:>X:^mmM2(Omn(Oy hvx 

co^y^- h^:^i^immi^tcmytj:m(fCi^i^>xytm^^fb 

(,c. ^yy'^^^->(o^^myt^^ctf)^x^^o -ecD 

ns^jrc^ (•7X^>rN-^-><t Lrffli^i^iO (DX. coy 
^ h^:^^<0^ yy'^^^->(Dn^l^±(Ofc^(fCMMti: 

^-r^ct^^x^^ti.^^m.^.fj^^^o 
[0 0 18] ^fc:^mmm3(D^mu. :^mmmi(D^ 

>5iH5rfB^ yy^j^dt-xDmnmtmm—omnm^ 

[00 19] Lfci!)^^X:^mmm3<DmMo:>y^h'7:^ 

20 ^tcj:ntf. msmnmmi&^'<^->itt^-^y^^^^-> 
(omnmtmm—comnm^m'r^cox. mmmt^u 

- ^ > ^M^COMBW-^^ ^yy'^^^->P^ ttcmtitj: (/ ^ 

^ ^->iiliSMJ^ (C) t^vy'j^^-y^^^^ 
(4 1b) icDPaP^oJ^^^i^ci^O^rfr. gap^ 

COaC^CC J: S X -i^ ^ > :5^B§<D>'^• ^ - >ff gffiT:'^^ ^ y y^ 

30 [0020] i^fcji^mmA(Dmm\t^s ^mm i 
mo:>y^ h-^x^^cfcc^T. mllBigi2pap^il^Sl>'^•^- 

[0 02 1 ] Lfcf)^^x^mmm4(Dmm(oy :t h^:^ 

:7VS ^ >^fl:(DBgp^CD^i^ffl <b 5 tiX fj: 

^<DX. ^vy'^^^-XDv'-^^mi^^x. c(o^yy^ 

40 tti>(tc. mmmun-y'^>'^^m(Dm:mm^^yy* 

-^^^(D^^mt^citQ-^tc^yy-j^^-^^msimmic) t 
^.>y>r>f^->4i;^gB (4 1b) t(Dmnm(Di^mit 

->nm&ri)^'^yy*^^^-y(fcmti>^ctrj:< . nisg 
ssttcjcE D/cvx pj^^- >z>\,>x^t us;^x h ^ - > 
< f# 6 n 6 i t ^ ^ c& ^ ^ „ 

[0 0 2 2] 1^fc:^mmmb<DmMitt. *:fflESmi(D^ 
50 >(Dm^lOmma±t'r^Cti:^mtf^o 
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[0 02 3] :$:mmmm^<Dmmicjiii.it. mmmtj:^ 
siss -c^B(T Wi^c a - ^ > ^nsk<Dmwm>k^^ ctt^ 

-C%fci)> 6 -C* L -o r > 10 mm5|c{i|CDipi<3D^ 
i22l3□^ISig-'^• 5? - > -ew , rf)^ ^ - i» - > 

[0024] striB^s^^^d-r s^msBue ©^i§B. lo 

[0 02 5] U/c*5o-C*l±l^ll6®^HJ©:7:i- f-v;^ 

Pm©^l^ffi?rS-r ^. C i < . iiaiiP^ia^M- ^? 
-> t U r ©!9:fiJ€rSg|5K:*Jt,^ri^(C:^?c-r C iTi^r 

[0 02 6] t.^ci^mmiomms.. -i^mmid^m. 
[0 02 7] Tittj^^n-etKc^raRiKij y^h 
*>ttf#*iS]©Krai«tt5?rfii©lwiiit*5^Li,»c t^m 

*tHIS»l©|^W©=M,'^,*i*'5<!: -'N'^f 

->m*5Sfffi-c*>f3, Jl^22Pap^iSM^^•^'->a^*3!)5 
gap*©^i^ffi*s-r 5 c t < , mmmam^^^ 
ii-iyt L/r©tafii*sgB{c*jt,»-ci^^K*fc-rct*;5 

[0 028] Sfc3t:ttiMm 8 ©^^HJB, :$:tilM0 1 ©^ 40 
[0 02 9] Ufc3!»^-^r*aii5M8©^BJ©7=^ 

^2l3P*l)^«E^^•^f->±^cjl^feli*i^<%c»©r. iS 
^-'^•$->@l**^ggp^©;F^^ffi*s■r•2)^:<kfc;5:< . 
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[0 0 30] 9^2;:/>'<5?->©P3P**S7 0%JW±-C* 
■SJS-^. ■r:^J:*>%f• •>7V^•^->©■r-^^**i3 0%JJI 
T-eS)S^-^t3:, fie*©^0t-C«5^ :7V^•^f->Jgja«I 
^ (C) t^-jZfJ^^-lyV^fi^U (4 1b) i©§aP* 

©M*JS«{c%«j, ^^W^ca— ?^^>^^JS!lmccJ:S>'^• 
i^->fitafSg^gT©M^*«:^^^d:S. *C-C:*tBI^ 

^ 7V^• 5r ->©SiP**S 7 0 %liLt'C$} -5 C 1 
[003 1 ] */c*aiBS^ I 0 ©^?g«. 7 * h i' 

>'^•*->«rS*•rS<t<!:^>{C. friB?^ 5» r?'>'N* $ - >©J1 
HtC^aPiP^il^>'^•^->^S3^;■r€.S^^;Ili<i:, ^ 

[0 03 2] b/c*5or*ttJ^I|l 0©^|g©7* 

Xi'Sij*:)^^{C . 9^ -7VN-5r->©jiIHfcja2^ 

p^PSS>'>-5'->?:g:7feL/. mm. x.'j^>ifri><D 
■C. *>7!PS^2g8P^^-'^•^^->©liP^*®a^CfH 

^■r-2>ci«:j;«3, ^ yy'^<■i'-><D\^9\■^^i^^<D^^\■ 
miciQ■^tc^'Jy'^^^-->mmmm (C) ®P§P^^± 
(fr. ^vy^-i^->tp^sii (4 1b) i©^p^©i^ 
m^t^ctn/i-c^i. ism^m (O ©gap**±tf 

r. 9^2':/A$->ctijl^gp (4 1b) <t©PBP*©*>i« 
*i<kns©-C. ^§fe^i&a-7'^ >^^?^||©Mi^Sf*5>'^• 
i^£< . lilSS^IHciSDfc-r;^i'y<*->*sffl(S^<ffi 

[003 3] *fc*tHliR» 1 1 ©l|BJ«. sfcffiWrn 1 0 

©^B^©:7* h-7;^^^S!)t:^iScc*}C^r, ButBiSJap^P 

2a«±©Sftf'-5'*<'P^-r^M-©S:tf-:7'aHz;;^ 

B?fB5^-:':7'-'N-4'->ife<*©7^-^^©^i^fil^g;Ui 
T.^.^— ©g:lt:7'ci-fe;^<!:, HiriB¥i^filK^fcjat/i7=- 

^. jiii?3ti/cisff7'-5f(c»^sftiriasiaiap^Pis 

[0034] L./cA5or*ttl^l^ 1 1 ©^B^©:7 * h v 

;^if»{jt:^rsccj:n«, ^wbh* i o ©^HJcspJji^ds* 

-Bii^btc. 5=->'7'>'-;$->©7'-^?*i^ssn^.Hu«: 
jgl2igflPSi0M>'N"i' - vcsan-T^- ^^AM'pRSsnrfc 
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-5S!i^-c*>o. Bggp^i-gfcL, m^itas-r?.. 
[003 5] ifc:$itiimm 1 2 ©^Bj«> :^mmm 1 0 

$ n a 4 ^ - ^j^jsaui 2 ««±©s: 

~©^it7"CH2Xi, B5ie¥*^<il(CS:fcifi(.^7'-5'^© 
i3:ft7'-^^3liR-r€.ll=©^i+^a-fe>^i?:m. il 
tR^Wcm^f- ^ fcS-?^ Bi|iS^2ga□^iBIK/^•4^ - 

[0 03 6] o ■C:$:tHBim 1 2 ©^BJ©7 * h v 

*-S<bifc«c. 9^!'7•-'^•5^->©f=-^t*i9^S3n■Sfi^ 

-^^3itR-r-5©-c, 7'-^^^mcJsli22Pa□^^^^•^' 

xDSi^mm^^-T-Viic^m-fL. iE^jwsnfc?he© 

-^m (mam) <Dmmmnmmmj<^->:ffimm(>cm 
$6(c<sffli-en^'n©rapg*«i'?(cg9:^Lia*^ 
t>-a-sc<»:{cj;«). ^%S7=-:S»* (ran*) ©siara 

m—iiT'-iim (mam) <Dmmmnmmm^^i'->*i 

m^i3M^^•^f->©^9:f^*^l^fc3n, ^Bfw^ca-f^ 

[0037] 

[f6BJ©g|)!ife©Jf5eM] Ji(Tfc:$|^B^©^]!i6©ffJgg©:7 * 

[003 8] S-r. a 1 ^#M^Ur*feBJ||)5g}|5^<D u 

g^i'Jl' 1 ©¥ffi0 ( a ) Riy^B - BWiffiEI ( b ) "C* 

^„ H 1 tCT^f ct -5 (c:*:|%Bj^Jgjf5t?|© uf-fJVl »fit 
*©U9^i'Jl/4 ilSHiKl. ^e«j(C»*'^X»«3 1 *s 

->1 1 ^(OmmcOU^ffim^^l ZttP'ht}: 
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So 9^-;':7Vn-^-> 1 i{c{3:, 3 2 *^B)f^©ggn 

:7VN-t5r->l Hi, t^JAtfS Ommft©->j-ft^Wr-2.J£ 

U9^i';Hii»gUi 2k:*$c^-c«. Af7XS«3 i 

Bi3 2{Cj:o-CHti!^ffitS[*?nr*i»). C©iffi)l6IS3 2 

7-C> 1 3*5Ji^fiS3nrt,^S. 

10 [003 9] ^^^mmvimMo:) i^^fjvut. «±©i#i 

:*^BJIIiiJ^j|g© i';!' 1 «. 9^ 2» 7V^-4»-> 1 

i©^fflK. ffi^ms 2©^s^(4*spgp3n-r!5csji 

i2gap^is^''>":5'-> 1 4*5ji^3nTt,>-5>*-cfie3fe© 

b5^i';U4t«S^cS. SI (a) {cij^-r<t'5K:J13Z[Pi 

OTP^-'^'f -> 1 4 > 1 3©^^^BlJK:*Jl<> 
0. ^©isie^femfifi«4c^^3nrt,^s„ */c. J12 

iaP*illig''-«^-> 1 4©iti«. 1 OmmJ:»3-^-«3A# 
20 lri?iS«c3nTl>-5. 1 0mmJ:D/jN3< f 

g^-y 1 l©^1^^*>6raP^sraS''^*^f->l 4 

©rti^*f ©IS^ti 1 ~2 mmSai 

[0040] ^2^p*ila^>'^•^^-> 1 4©g:it 
7'-:jf»j£(T©j:^(c^3n-s. ^-r. ^nmnmm 

^) ©^^c62«JW±©i9:it7=-^^f'P(S-r^>„ 

m^Ccfcc^-cti, H2 (a) ~ (gr) -t^^ts^f-^^ 
30 ©S&4 7 aoSW-T'- 2 1 ~ 2 7 ^f'gfiS @ 2 
«, 01 (a) {CfcW-5>Ag|5fii;^0-C*S„ 02 (a) 

«:^3n&S:it7'-:5?2 Ui. >'^•^->?l5B£gP (Bfgp) 

f*.s„ 7^-^^ (Bggp^) «o%> pap 

^jcor 1 0 0%©l9:it7'-^i)a:s. 
[0041]S2 (b)~<g) K^r^SnSSStf-^? 
2 2-2 7©f'P^CC*/cor53:. ^j2gg□^PIM^^•^f- 
>1 4©fS!g:«J|!s*tS^^Wc|K^5-Wl^« l*l^©?ha*^ 
tf:g*JK®#«: J: o ri :/n ^mM-T^, 1 :/a v 
40 i'rt©|gl-{as©?fS (:*|lifejfJ^{c*jiirw2E±©?F 

(b) iC7i^$n-5^i+7'-3?2 2icab-c-c«. i:7'a-^ 
i'SrWESfh. «4?h-C^^2 0?h*StfS*}^2 2 a 
fcj:^riiiSL/> *»*^s:^a 5. i'i^©:£±©?h@*>'N'$? 

■c. f-^m (.'^m) 5%. sp^cco-rg 5%©ift 

H-T'-iJiJS:^. 02 (c) Cc^j^$nSS;W-7=- ^ 2 3 
«:*o-r«. l::^a ->;>4jKS5?i-. S2f|-c^tH 0?h 
*^trS::^}i5fi^2 3 a{cJ:orfflSU. ifitfti>^Uv{; 

50 rt©^©?hs*^<5f->je^ai5 (BgSB) i-rsiashT" 



XL 

nm^fCbxG 5%(Dmn'f-^ tfs^o m2 (d) ^^cts 

iJ&^o 02 (e) (^cm^n^W^ny'-^2 5(tC$>'^X 

L/c;&^'or, -r-i^?^ (fifSB^) 12. 5%. ggp 
occurs 7. 5%CDS:itf'-^i35:ao S2 (f) (fC 

m2^x^nie^^^ts^:f^]fm2e 8i(>cj;:r>xm 

^ (BfSR^) 16. 6%. m^^CUT8 3. 4%(D^ 
it'r-^<i:^j:-So 02 (g) CC^5n€>S:itr'-^2 7 
^&or«. \':r^v^^m2^.m29cX^^A^^ 20 
$tfg:^JF$fi?^2 7 atcj:oriil^b. :/&^*^€>:/n ^rt 

^-ei^o UA::^^-^r. f'-^J?^ (Bgi») 2 5%. 

[0 04 2] "^^vV^J-^^-l^l \±W<0'f-^^ 

(o^MB.^nm-^. ccx. '/)^i)^^w-i^mf)n 5%x 

y'-^miB. G%(omnf'f-^2e^mnr^o «± 
<o^^(fCLxmjmnmmm^^^->i4<Dmf'f-^ so 

^i^S$n€>o fiu. i^;^icj;c:;Gr^fff^-^2 1-2 
[0043] ^mi^^xmyt^^if^m^i^at. 

^^^^"5^ -013 (^CXMLtcytfi^ly^^Ji^ 1 ^Mi&f 

□^i^M>'^• ^ > 1 4 J- > ^ > ^s«±cc^^$ n 
[ 0 0 4 4 ] ;>:tc. 0 3 ^^m L r*^BJSlS©fJSI<D u 50 
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x?i:7P--H-c^^. ia*5Kj^r^.5n^m«2 5 

^ :7v^•^-> 1 1 1 u^^jvmm^ 1 2 t(Dmn 
mx^y-ox. mnm 2 5 <om±^m^^ u ^ ^ ^b^i^SR i 

2 r * 0 . 2 5 cr>S Ji2cfIW55^ iS? - > 1 1 

X$>^o ^/c. ^•>:7V^•^^> 1 ^•>:7Va-^-^> 

mm^l 1 ai. ^ •7V%-^^>tfi:^gpi 1 ht(^C^ii' 

xm^-r^o m^cxfjk^ti^mmu. f• >:7v^•^^> 

[0 04 5 ] H3CC7n"rJ:^CC. XJ'iy ^ 
tC<j:0:^^;^S«3 I ±^C&ytm3 2mm^tifczf'y 

n>^b^ (Mo S i 2) Jfti'Tt^^^fe-S 

[0 04 6] CUi^:3^ h^^iXS (03 (a) ) 

^C. ®3t:J5i±CCUi;^>^ h 3 3^m^^^ (0 3 
(a) ) . CCX\tt^^i:>muiy:^h^mi^>^. 

mytJLm (03 (b) ) ] ^xi^-c. m^\^-Amm^c 

^cfc^r ui^;^ h 3 3<Dm^mm('cmj'^*-M.^mm^ 

□^i^^>'^-t5?-->i 4^^3fe'r^p iiBFd^^c 

fcliriSt^^n/cf^-^^l 6. 6%<Dg:ti-7'-^2 6 
tcS-:J#M2ra□*iSS^^•^5^->14^K5fe•r'So ^^i^ 
miy>>::^h^mi^Xi.^^(DX. Sit7^-^(D/^*^ ->ff$ 

(Hfgp) moMPSB (mm tcm^t'--A^M*f 
•r-So u-:^xb3 3©«^i^-A:;&5M»*5nytSB^*M 

IhtaJal. a2. a3. a4iL, MT-t*- A7&^flg*f 5 
tirji^^^fcm^^^mm^h I . b2. b3. b4i-r 
6 (03 (b) ) „ ^c*>\ -^^tf-AiSSiiSlfioc«:^T 

> t' - A JS iUi^ * ffl I ^ ^ c i 4> r # ^ o 
[0 04 7] C^^Xfi (03 (c) ) D ^^ic. 
tl/cUv^X h3 3^31^®CCgigUT:^d^^?f^. 
'mcmm^^CtX. MWSPal. a 2, a 3. a4*i 

mmLm^^ti. uyxhmgRci. c2. c3. c 
Amm^ti^o ^mmmm^L. us^xh/>-^>-> 

d 1. d2. d3. dA^mfSu-r^. 
[0 04 8] tj:^y^:y^JM (03 ( d ) ) ) ^<D 

7.t\jX. C12«:75%. 02^2 5%<i:Tail^:^ 

1. c2. c3. c 4K:<J:orSmUTli/ciE3fe)Si5 2 

[0 04 9 3 *:Xg{C*sl^r«x ^> ?>^;^/Xi»x 
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**rSc 2Cr203 + 12Cl-^4C 

rc 1 +02 Tr^-Sa u^^)\^if)mmmnm 

h3 SOg^P^T&^^L'C^il^^Ccbti. ^SX':;^>^M 
T&^^CIA (Cr) CDStHffiaoOi^a^^SI^T&^^Lli 

^^^nA (Cr) <D^mmm(Dt^bb^^\^m^{mb 

1 btC*5l^r0 2(D^^J*t5t3f^L<^c€>p 02«U' 
t^X h 5 3 ^> t^-r 'S>14W^^O/ci?). si^;^^ 
iK5/t'5>0 2:?&^US;^;=^ ^>'^*^->d 2. d3. d4. d5 

;^h/s^->d2. dS. d4. d5}!)^X-:;^>^Sn 

fee t(fC^K>mmLfcmz/cm3 2ux.y^>^t,c^^^. 

SSn-^o CCD<5:^0 2^Cj:-5M:e'I^(Dx-:,5^>t5/(:D^ 

1 1 at^yV^J^^-ly^^mi 1 b tX^b< tji^o 

•ecDifS*. X:,^>i5^*^j^^^7}CD^>^X^>'^•^->d4 

oi|ii^c*f'r'l>^^:'r7Vx-^->4i:^g|5l 1 b^cfig-r^ii 
3feM>'^*^->e4CDi|!icD?S^<b. x^;.^>ygaj^^Rj 
CDUS;^^^ h>'^•^->d 3C0rfgCC>Pfr^^ > >'*>'^'3?->i^ 
^SB 1 1 a CCiigr ^ifcfelS^^' ^ - > e 3 <Dm(Dm^M 

d 5 (omdcMr^m^m^^^-^ e 5 (omo^mi^m^t. 

xnmLXi.>tcm^m3 2(D^mmi:$ti9[W'y^> 
is^nm-r^. ^tc u-^^^x nanguc 2. c3«:<fc 

•^r®UiLri^/cS:7t:^3 2 SPt^^^I^S^ C ^ 
c4(CcJ:o'C^UlL Xi>tcmytm 3 2 CD-SR:05|^S5 n 

CfiJ^li (03 ( e ) ) D h 3 3^iiJ 

fi-rs« Ui;>xh3 3^iHJtt*r-5C<btcJ:0US^Xhy>: 
^->d2. d3. d4. dbftC^-oXmm^tlXl^fc 
a3feM3 27&iiE3tlI^^*3^->e 2. e3. e4. ebt 
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[0 05 1 ] ti±CD<fc^i&X®CC<fcDf^^!SSn'S>^:|%0J 

i^ci^'>:7VN-5?^>cj3-^gpi 1 h t(Dmam<Di^m:^^ 

i6n. P3□^(D®l^^Ccfc^X>;;^>>/H$CD/^•l5?->ffl 

g^ST:^^^':^:7V^•^-^>l UcJin^ C <b J^c < . liiSS^ 
[0 05 2] 

10 mmon^] ±ai© <fc ^ ^c^mmt. ^ v >'v%- - > 

(omm^c. mitm(o^'mmf)^^n^nxf^:bm^7Rmn 

fj:u-r^> ^^m^mm t l /cggn^o® c ^k: j: ^ x 

20 mmo:>mmfj:fm] 

mi] :^mMmmj{m(D u ^ cow^mm ( a > 

S2>'B-B»fffi0 (b) r^^o 
[02] 01 (a) ^:*5t:f5Agpj!£:^S'C*eo 
ms] mi CC:Bt:f - BBT®{4^CC*5ti'^Xfl>' 

n--0r*€>o 04i5Sj^-c^^n^^^j^2 5ti. ^y 

yj^^->l 1 iU^^il/Sll^gPl 2 

X. mnm 2 5 cD0±afffj?&^ u 5^ 1 2 x$> 

0. «l^^2 5C[)la±^^lIJ?&^^^;^:7V^•3?'-> 1 1 

-So ^fc. ^vy^^di->i lilt. ^vy^^di->mm 

30 SBl lai. ^y-y^^^-ly^^Sl^l IhtdC^li^XM 

gpi 1 ^^'^mdmnm2 5ifi^©M^*^-ro :^^>:>>€> 

[04] fie3RWCDU^i5';l'4CDTffi0 (a) RZ/D - 

ummm (b) r^-So 0*Mi^'c^3n'5J^i^«5 5 

^ ':^:7V^•^-">4 1 i 1x^:57 ;l/?ailtSS4 2 <hcDi^^ 

2-c*>D. mHWib5(Dm±icmi^^^yy^^^-i^4 I 

X$>^o */c. ^':;r?V>:^^>4 1«. ^^:7VS3?-> 

f)^ ^ mm^ ^ y :7V^• ^ - >i^i22«i^c <!: -r ^ o 

[0 5 ] 04W:*jW^D-DBTM{aLgtc*sC:f^Xgr7 
a-0r^€>o 

[t»#<DlttBJ] 

1 U^^Jl/ 

1 1 ^yy'j^^-> 

1 2 u^^ji^mm^ 

50 13 il^l^-^-O 
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(b) n% 

b4 b4 b4 b4 b4 b3 b3 b3 
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(c) m^fe 

d4 d4 d4 d4 d4 d3 d3 d3 
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d4 d4 d4 d4 d4 d3 d3 d3 

c3 / c3 / c3 / c3 / / c2 / c2 , ' 



■^12 



b2 bl 
al a4 / a4 



d2 



cl c4 / c4 



d2 

^^^^ 



■^14 



d5 

c4/ c4 



(e) mm 

e4 e4 e4 e4 e4 e3 e3 e3 



13 



/ 13 



/ /-33 
/^32 
vV31 



e5 e5 



-32 
C^31 




(b) 



C12) 



12001-183809 



15] 
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41b 
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41^ 



(b) g|3fc 

b4 b4 b4 b4 b4 b3 b3 b3 

' a3 / a3 / aS / a3 / / a2 / a2 / 





d4 d4 d4 d4 d4 d3 d3 d3 



(d) 

d4 d4 d4 d4 d4 d3 d3 d3 



(e) mm 

e4 e4 e4 e4 e4 e3 e3 e3 
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